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cutancous Spinal Implants and Methods,” and filed Jun. 16,
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“Percutaneous Spinal Implants and Methods,” filed Oct. 19,
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tion Ser. No. 11/059,526, entitled “Apparatus and Method for
Treatment of Spinal Conditions,” filed Feb. 17, 2005, and
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No. 60/695,836 entitled “Percutaneous Spinal Implants and
Methods,” filed Jul. 1, 2005. Each of U.S. patent application
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continuation-in-part of U.S. patent application Ser. No.
11/252,880, now abandoned entitled “Percutancous Spinal
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526, entitled “Apparatus and Method for Treatment of Spinal
Conditions,” filed Feb. 17, 2005, and which claims the benefit
of U.S. Provisional Application Ser. No. 60/695,836 entitled
“Percutaneous Spinal Implants and Methods,” filed Jul. 1,
2005. Each of the above-identified applications 1s 1corpo-
rated herein by reference 1n 1ts entirety.

U.S. patent application Ser. No. 11/625,604 1s also a con-
tinuation-in-part of each of U.S. patent application Ser. Nos.
11/356,301, 11/356,302, 11/356,296, 11/356,295 and
11/356,294, each entitled “Percutaneous Spinal Implants and
Methods,” filed Feb. 17, 2006. Each of U.S. patent application
Ser. Nos. 11/356,301, 11/356,302, 11/356,296, 11/356,295
and 11/356,294 1s a continuation-in-part of U.S. patent appli-
cation Ser. Nos. 11/252,879 and 11/252,880, each entitled
“Percutaneous Spinal Implants and Methods,” and filed Oct.
19, 2005, each of which i1s a continuation-in-part of U.S.
patent application Ser. No. 11/059,526, entitled “Apparatus
and Method for Treatment of Spinal Conditions,” filed Feb.
17, 2005, and each of which claims the benefit of U.S. Pro-
visional Application Ser. No. 60/695,836 entitled “Percuta-
neous Spinal Implants and Methods,” filed Jul. 1, 20035. Each
of the above-i1dentified applications 1s incorporated herein by
reference 1n its entirety.

U.S. patent application Ser. No. 11/625,604 1s also a con-
tinuation-in-part of International Patent Application No.
PCT/US2006/005580, entitled “Percutancous  Spinal
Implants and Methods,” filed Feb. 17, 2006; and 1s a continu-
ation-in-part ol U.S. patent application Ser. No. 11/059,326,
entitled “Apparatus and Method for Treatment of Spinal Con-
ditions,” filed Feb. 17, 2005. Each of the above-identified
applications 1s incorporated herein by reference 1n 1ts entirety.

U.S. patent application Ser. No. 11/625,604 1s also and 1s a
continuation-n-part of each of U.S. patent application Ser.
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Nos. 11/252,879 and 11/252,880, each entitled “Percutane-
ous Spinal Implants and Methods,” filed Oct. 19, 2005, each

of which 1s a continuation-in-part of U.S. patent application
Ser. No. 11/059,526, entitled “Apparatus and Method for
Treatment of Spinal Conditions,” filed Feb. 17, 2005, and
cach of which claims the benefit of U.S. Provisional Appli-
cation Ser. No. 60/695,836 entitled “Percutaneous Spinal
Implants and Methods,” filed Jul. 1, 2005. Each of the above-
identified applications 1s incorporated herein by reference 1n
its entirety.

U.S. patent application Ser. No. 11/625,604 also claims the
benellt of U.S. Provisional Application Ser. No. 60/869,038,
entitled “Percutancous Spinal Implants and Methods,” filed
on Dec. 7, 2006, which 1s incorporated herein by reference 1n
its entirety.

This application 1s related to U.S. patent application Ser.
Nos. 11/927,824, 11/927,830 and 11/927,835 each entitled
“Percutancous Spinal Implants and Methods,” filed on even
date herewith, and incorporated herein by reference in their
entirety.

BACKGROUND

The mvention relates generally to the treatment of spinal
conditions, and more particularly, to the treatment of spinal
compression using percutaneous spinal implants for implan-
tation between adjacent spinous processes.

A back condition that impacts many individuals 1s spinal
stenosis. Spinal stenosis 1s a progressive narrowing of the
spinal canal that causes compression of the spinal cord. Each
vertebra 1n the spinal column has an opening that extends
through 1t. The openings are aligned vertically to form the
spinal canal. The spinal cord runs through the spinal canal. As
the spinal canal narrows, the spinal cord and nerve roots
extending from the spinal cord and between adjacent verte-
brae are compressed and may become intlamed. Spinal steno-
s1s can cause pain, weakness, numbness, burning sensations,
tingling, and 1n particularly severe cases, may cause loss of
bladder or bowel function, or paralysis. The legs, calves and
buttocks are most commonly affected by spinal stenosis,
however, the shoulders and arms may also be atfected.

Mild cases of spinal stenosis may be treated with rest or
restricted activity, non-steroidal anti-inflammatory drugs
(e.g., aspirin), corticosteroid injections (epidural steroids),
and/or physical therapy. Some patients find that bending for-
ward, sitting or lying down may help relieve the pain. This
may be due to bending forward creates more vertebral space,
which may temporarily relieve nerve compression. Because
spinal stenosis 1s a progressive disease, the source of pressure
may have to be surgically corrected (decompressive laminec-
tomy) as the patient has increasing pain. The surgical proce-
dure can remove bone and other tissues that have impinged
upon the spinal canal or put pressure on the spinal cord. Two
adjacent vertebrae may also be fused during the surgical
procedure to prevent an area of instability, improper align-
ment or slippage, such as that caused by spondylolisthesis.
Surgical decompression can relieve pressure on the spinal
cord or spinal nerve by widening the spinal canal to create
more space. This procedure requires that the patient be given
a general anesthesia as an incision 1s made 1n the patient to
access the spine to remove the areas that are contributing to
the pressure. This procedure, however, may result 1n blood
loss and an increased chance of significant complications, and
usually results in an extended hospital stay.

Minimally-invasive procedures have been developed to
provide access to the space between adjacent spinous pro-
cesses such that major surgery 1s not required. Such known
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procedures, however, may not be suitable 1n conditions where
the spinous processes are severely compressed. Moreover,
such procedures typically involve large or multiple incisions.

Thus, a need exists for improvements 1n the treatment of
spinal conditions such as spinal stenosis.

SUMMARY OF THE INVENTION

Medical devices and related methods for the treatment of
spinal conditions are described herein. In some embodiments,
a method includes placement of two or more support mem-
bers (e.g., spacers, inter-spinous implants, expandable
devices, extension limiting devices or the like) at two or more
inter-spinous spaces through a single incision. Tools config-
ured to facilitate placement of two or more support members
at different locations along the length of the patient’s spine
through a single 1ncision are also described herein. In one
embodiment, the tools are configured with one or more cur-
vatures such that support members that are introduced
through the same 1ncision can be directed towards different
inter-spinous locations along the length of a patient’s spine.

In some embodiments, a method includes positioning a
medical device within a body between adjacent spinous pro-
cesses, moving the medical device from a collapsed configu-
ration to an expanded configuration within the body using an
actuator removably coupled to the medical device, and
removing the actuator from the body while the medical device
remains between the adjacent spinous processes.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a schematic illustration of a posterior view of a
medical device according to an embodiment of the invention
in a first configuration adjacent two adjacent spinous pro-
Cesses.

FIG. 2 1s a schematic illustration of a posterior view of a
medical device according to an embodiment of the invention
in a second configuration adjacent two adjacent spinous pro-
Cesses.

FIG. 3 1s a schematic illustration of a deforming element
according to an embodiment of the mvention 1n a {irst con-
figuration.

FIG. 4 1s a schematic illustration of a side view of the
expanding element 1llustrated 1n FIG. 3.

FIG. 5 1s a side view of a medical device according to an
embodiment of the invention in a first configuration.

FIG. 6 15 a side view of the medical device illustrated in
FIG. 5 1n a second configuration.

FI1G. 7 1s a perspective view of a medical device according,
to an embodiment of the 1nvention 1n a first configuration.

FI1G. 8 1s a posterior view of a medical device according to
an embodiment of the invention, a portion of which 1s 1n a
second configuration.

FIG. 9 1s a posterior view of the medical device 1llustrated
in FIG. 7 tully deployed 1n the second configuration.

FIG. 10 1s a front plan view of the medical device 1llus-
trated 1 FI1G. 7 1n the second configuration.

FIG. 11 1s a cross-sectional, side view of a medical device
according to another embodiment of the invention 1n a first
configuration.

FIG. 12 1s across sectional, side view of the medical device
illustrated in FIG. 11 1n a partially expanded configuration.

FI1G. 13 1s a posterior view of the medical device illustrated
in FIG. 11 inserted between adjacent spinous processes 1n a
second configuration.
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FIG. 14 1s a lateral view of the medical device illustrated 1n
FIG. 11 mserted between adjacent spinous processes 1n a
second configuration.

FIG. 15 1s a perspective view ol an implant expansion
device according to an embodiment of the invention.

FIG. 15A 1s a cross-sectional view of a portion of the
device illustrated 1n FI1G. 15, taken along line A-A 1n FIG. 15.

FIG. 15B 1s a cross-sectional view of a portion of the device
illustrated 1n FIG. 15 1n a first configuration, taken along line
B-B 1n FIG. 15.

FIG. 15C 1s a cross-sectional view of a portion of the device
illustrated 1n FIG. 15 1n a second configuration, taken along
line C-C 1n FIG. 15.

FIG. 16 1s an alternative perspective view of the implant
expansion device illustrated in FIG. 15.

FIG. 17 1s a perspective view of a portion of the implant
expansion device illustrated in FI1G. 15.

FIG. 18 1s a perspective view of an implant expansion
device according to an embodiment of the invention 1n a first
position.

FIG. 19 15 a perspective view of the implant expansion
device illustrated 1n FIG. 18 1n a second position.

FIG. 20 1s a partial cross-sectional illustration of the
implant expansion device as 1llustrated 1n FIG. 18 nserted 1n
a spinal implant.

FIG. 21 1s a partial cross-sectional illustration of the
implant expansion device as 1llustrated 1n FIG. 19 mserted 1n
a spinal implant.

FIG. 22 1s a side view of a partially expanded spinal
implant.

FIG. 23 1s a side view of an expanded spinal implant.

FI1G. 24 1s a cross-sectional, side view of an implant expan-
sion device according to an alternative embodiment of the
invention 1n a {irst configuration.

FIG. 25 1s a cross-sectional, side view of the implant
expansion device illustrated 1n FIG. 24 1n a second configu-
ration.

FIG. 26 1s a cross-sectional, plan view of an implant expan-
s1on device according to a further embodiment of the inven-
tion 1n a first configuration.

FIG. 27 1s a partial side view of an implant for use with the
implant expansion device illustrated 1n FIG. 26.

FIG. 28 1s a cross-sectional, plan view of the implant
expansion device illustrated 1n FIG. 26 1n a second configu-
ration.

FI1G. 29 1s a cross-sectional, plan view of an implant expan-
s1on device according to another embodiment of the invention
in a first configuration.

FIG. 30 1s a cross-sectional, side view of the implant
expansion device illustrated in FI1G. 29.

FIGS. 31 and 32 illustrate a posterior view of a spinal
implant expandable by an expansion device implant expander
according to another embodiment of the invention in a first
configuration and a second configuration, respectively.

FIG. 33 illustrates a cross-sectional, side view of a spinal
implant according to an embodiment of the invention.

FI1G. 34 1s a cross-sectional, side view and FIG. 35 1s a side
view of an 1implant expansion device according to an embodi-
ment of the mvention for use with the spinal implant illus-
trated 1n FIG. 33.

FIGS. 36 and 37 illustrate the use of the implant expansion
device illustrated in FIGS. 34 and 35 with the spinal implant
illustrated in FI1G. 33.

FIG. 38 1s a schematic illustration of an apparatus accord-
ing to an embodiment of the invention.

FIG. 39 1s a front plan view of an apparatus according to an
embodiment of the mvention and a portion of a spine.
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FIG. 40 15 a cross-sectional view of a component of the
apparatus and the portion of the spine 1llustrated 1n FI1G. 39,
taken along line 40-40 1n FIG. 39.

FIG. 41 1s a side plan view of the apparatus illustrated in
FIG. 39.

FI1G. 42 1s a side plan view of a component of the apparatus
illustrated 1n FIG. 39.

FIG. 43 1s a front plan view of the component of the
apparatus illustrated in FI1G. 42.

FIG. 44 1s a partial cross-sectional view of a detachable
trocar tip for use with an apparatus according to an embodi-
ment of the mvention 1n a first configuration.

FIG. 45 1s a partial cross-sectional view of the detachable
trocar tip for use with the apparatus according to an embodi-
ment of the invention 1n a second configuration.

FI1G. 46 1s a partial exploded view of a detachable trocar tip
tor use with the apparatus according to an embodiment of the
invention.

FI1G. 47 1s aside plan view of a medical device according to
another embodiment of the ivention.

FI1G. 48 15 a perspective view of amedical device according,
to another embodiment of the invention.

FI1G. 494 1s a perspective view of an apparatus according to
an embodiment of the mvention.

FIG. 495 15 an exploded view of a portion of the apparatus
illustrated in FIG. 49a.

FIG. 49¢ 1s an exploded view of a portion of the apparatus
illustrated in FIG. 49a.

FIG. 50 1s a perspective view of a spacer configured to be
inserted between adjacent spinous processes according to an
embodiment of the invention.

FIG. 51 1s a side view of a spacer according to an embodi-
ment of the invention 1n a first configuration inserted between
adjacent spinous processes.

FI1G. 52 15 a side view of the spacer illustrated 1n FI1G. 49 in
a second configuration inserted between adjacent spinous
Processes.

FIGS. 53-55 are 1llustrations of spacers according to alter-
native embodiments of the invention.

FIG. 5615 a side view of a spacer according to an alternative
embodiment of the invention 1n a first configuration.

FI1G. 57 1s a side view of the spacer 1llustrated in FIG. 56 in
a second configuration inserted between adjacent spinous
Processes.

FIG. 58 1s a side view of a spacer according to a further
alternative embodiment of the invention inserted between
adjacent spinous processes.

FIG. 89 1s a side view of a spacer according to another
alternative embodiment of the invention inserted between
adjacent spinous processes.

FIGS. 60A-60D are schematic 1llustrations of a posterior
view ol a medical device according to an embodiment of the
invention in a first configuration (FIG. 60A), a second (FIGS.
60B and 60D) configuration and a third configuration (FIG.
60C).

FIGS. 61 A-61C are schematic illustrations of a posterior
view of a medical device according to an embodiment of the
invention 1n a first configuration, a second configuration and
a third configuration, respectively.

FIGS. 62A-62F are posterior views of a medical device
according to an embodiment of the invention inserted
between adjacent spinous processes in a first lateral positions
and a second lateral position.

FI1G. 63 1s a lateral view of the medical device illustrated in
FIGS. 62A-62F 1inserted between adjacent spinous processes
in a second configuration.
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FIG. 64 1s a lateral view of a medical device according to an
embodiment of the invention inserted between adjacent
sp1nous processes 1n a second configuration.

FIGS. 65A and 65B are front views of a medical device
according to an embodiment of the invention 1n a first con-
figuration and a second configuration, respectively.

FIG. 66A 1s a schematic 1llustration of a posterior view of
amedical device according to an embodiment of the invention
in a first configuration disposed between two adjacent
SPINOUS Processes.

FIG. 66B 1s a schematic illustration of a posterior view of
amedical device according to an embodiment of the invention
in a second configuration disposed between two adjacent
SPINOUS Processes.

FIGS. 67A and 67B are perspective views of a medical
device according to an embodiment of the invention 1n a first
configuration and a second configuration, respectively.

FIG. 68 15 a posterior view of the medical device illustrated
in FIGS. 67A and 67B disposed between adjacent spinous
processes 1n a second configuration.

FIG. 69 1s a lateral view taken from a proximal perspective
A-A of the medical device illustrated in FIG. 68 disposed
between adjacent spinous processes 1n a second configura-
tion.

FIG. 70 1s a cross-sectional front view of the medical

device illustrated 1n FIGS. 67A and 67B 1n a second configu-

ration.
FIG. 71 1s a cross-sectional plan view taken along section

A-A of the medical device 1llustrated in FIGS. 67A and 67B

in a second configuration.

FIG. 72 1s a cross-sectional front view of a medical device
according to an embodiment of the mvention 1n a second
configuration.

FIGS. 73A and 73B are cross-sectional plan views taken
along secti<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>